Iron homoeostasis is believed to be controlled primarily by regulation of proximal intestinal absorption. The mechanism(s) of uptake of iron from the intestinal lumen are ill understood.,Dietary iron may be in both common valence states in the intestinal lumen. Both forms of soluble iron can be absorbed from acidic solutions placed in the intestinal lumen (Forth & Rummel, 1973) .
Mucosal iron-uptake mechanism(s) can be studied in vitro, with tied-off loops injected with radiolabelled iron solutions, or in vitro using purified brush-border membrane vesicles incubated with similar solutions. Fe'+ is stabilized in oxygenated solutions at neutral pH by 2 0~ excess ascorbate. Fe'+ is maintained in a soluble form at neutral pH by excess nitrilotriacetate (NTA).
Brush-border membrane vesicles were prepared from proximal intestine by a modification (Simpson & Peters, 1984) of the Kessler method (Kessler at al., 1978). 59Fe-uptake by vesicles was measured by Millipore filtration and has been demonstrated to represent transport across the isolated brush-border membrane (Simpson & Peters, 1984 , 1985 . Fe2+ uptake by brush-border membrane vesicles was at least 25 times faster than Fe'+ uptake (Simpson & Peters, 1984 , 1985 .
Iron uptake by I-2cm segments of distal duodenum from solutions identical to those used for vesicle experiments was studied in vivo. The uptake of Fe2+ and Fe'+ in vivo was found to be linear as a function of time up to 10 min at all rates studied, suggesting that it represents initial flux from the intestinal lumen. The linear time course was obtained after correction of uptake for Abbreviation used: NTA. nitrilotriacetate. permeation of intact metal complexes (assessed by parallel experiments with 5'Cr-EDTA, a stable metal complex). This correction was unaffected by hypoxic treatment and was less than 25% of total uptake at 10 min incubation. In normal animals, absorption (transfer of 59Fe to carcass) and total mucosal uptake were similar for Fez+ and Fe7+ at the same concentration ( 1 0 0~~) ( Table I) .
Table 1 also shows that mucosal Fe'+ and Fe3+ uptake in vivo respond differently to hypoxic treatment of mice. Fe" uptake ( Table Ih) is greatly enhanced by hypoxia. Fe" uptake ( Table Ic) is unaffected by hypoxia although transfer of 59Fe2+ to the animal is enhanced. Adaptive regulation of Fe'+ uptake can however, be demonstrated by comparing hypoxic animals with pair-fed mice.
The distinct effects of hypoxia on Fez+ and Fe3+ uptake by mouse duodenum suggest that separate, independently regulated mechanisms for Fe" and Fe3+ exist at the brush-border membrane. Further evidence for this is observed when Fez+ and Fe'+ transport properties of isolated brush-border membrane are investigated. The large difference in the rates of uptake by purified membrane may be contrasted with the similar rates of uptake for the two ions in vivo. The discrepancy with purified membrane appears to result from the loss of the major in vivo Fe3+ -uptake mechanism.
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